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ABSTRACT 
A critical review of the reported Pleistocene species of Praia Formosa and Lagoinhas 

(Santa Maria Island, Azores) is provided, new data increasing the marine molluscan fauna 
to 95 taxa (80 Gastropoda and 15 Bivalvia). Six of the reported taxa are considered dubi- 
ous records (5 Gastropoda, 1 Bivalvia). 

The stratigraphic sequence of Praia Formosa is composed of two main units, about 2-4 
meters above present-day sea level. In the lower unit, Pntelln ~~lyssiponensis dominates the 
fossil assemblage of the basal calcareous conglomerate while Myoforceps an'stntlls (Dillwyn, 
1817) dominates the assemblage associated to a calcareous algae mat. Above a non-depo- 
sitional hiatus surface, a sandy beach deposit mainly composes the upper unit. Its fossil 
assemblages are dominated by large amounts of Eruilin cnstnlzen (Montagu, 1803) and, in a 
less extent, L~lciilella diwricntn (Linnaeus, 1758) and Elrsis nrinor (Chenu, 1843). 

The stratigraphic sequence of Lagoinhas, located 7.4 m above present-day sea level, is 
also composed of two units. A basal conglomerate is fossilized by or passes laterally to a 
calcareous algae mat, dominated by Myofol-ceps nristntus and with abundant Cnlliosto~izn 
specimens. As at Prainha, these lower units are covered by a highly fossiliferous sandy 
beach deposit, though thinner, in which Eruilin cnstnnen is the dominant species. 

Some species with Caribbean or West African affinities, the "Strombus buboi?i~ls accom- 
panying fauna" (Garcia-Talavera, 1990), were found in the lower layers. The upper layer 
malacofauna is mainly related to the Mediterranean faunas, similarly to what happens 
nowadays ( ~ v i l a ,  2000). 

RESUMO 
Neste trabalho 6 apresentada a revisBo critica da fauna malacol6gica Pleistocenica 

recolhida nas jazidas da Praia Formosa e das Lagoinhas (ilha de Santa Maria, Aqores). 0 s  
novos registos e a revisHo da bibliografia aumentam a fauna de moluscos marinhos para 
95 taxa (80 Gastropoda e 15 Bivalvia), dos quais 6 sHo considerados registos duvidosos (5 
Gastropoda, 1 Bivalvia). 

A sequgncia estratigrifica da Praia Formosa 6 formada por duas unidades principais e 
inicia-se entre 2-4 m acima do actual nivel medio das Bguas do mar. Na unidade inferior, 
a lapa Patella ulyssiponensis domina a comunidade f6ssil de um conglomerado basal cal- 
ciirio, ao passo que Myoforceps aristat~ls (DillwF, 1817) domina a comunidade associada 
a uma crosta de algas calcsrias rod6fitas. Sobre uma superficie endurecida por n5o sedi- 



mentaqiio (hiato) sobrepoem-se areias de praia, que constituem a unidade superior. As 
comunidades f6sseis aqui existentes siio dominadas por grandes quantidades de valvas 
desarticuladas de Ervilin cnsfnizea (Montagu, 1803) e, em menor quantidade, de Lz~cinelln 
divnricntn (Linnaeus, 1758) e Ensis i71inor (Chenu, 1843). 

A sequencia estratigrfifica das Lagoinhas, localizada 7,4 m acima do zero hidrogrsfico, 
C tambem constituida por duas unidades. 0 conglomerado basal 6 fossilizado ou passa 
lateralmente a uma crosta algal calcsria, dominada por Myoforceps nristatl~s e com 
abundincia de exemplares do troquideo endemic0 Cnlliostonzn sp. Tal como na Prainha, 
estas unidades basais estiio recobertas por areias de praia muito fossiliferas, embora de 
menor espessura, nas quais Ervilin cnstnizea 6 a espCcie dominante. 

Nas unidades basais foram encontradas especies originfirias das Caraibas ou costa 
Oeste-Africana, formando a vulgarmente designada "fauna acompanhante do Str-onzbl~s 
bz~boizilis" (Garcia-Talavera, 1990). A exemplo do que sucede actualmente do ponto de 
vista biogeogrSfico (~v i l a ,  2000), as espCcies de moluscos f6sseis da camada superior de 
areias s%o, na sua .grande maioria, de origem Mediterrhea e/ou das costas Atlgnticas 
Europeias. 

INTRODUCTION 

S anta Maria is the oldest island of 
the Azores (Abdel-Monem et nl., 

1975; Ferraud ef al., 1980) and the only 
with marine fossiliferous sediments. 
It is located in the eastern group of 
islands (S5o Miguel, Santa Maria and  
the Formigas Islets), being also the 
southernmost island of the archipel- 
ago (see Fig. 1A). Its stratigraphy and  
geochronology were established by  
Serralheiro & Madeira (1990) and  
complemented by  Salgueiro (1991). 
Feteiras Formation was produced by 
the last eruptive phase recoided in 
Santa Maria, during the Pliocene (-5 
to -2 My). Large quantities of ashes 
were emitted from three subaerial 
spatter cones and covered the island 
almost completely (Madeira, 1986). 
After this period, important sea level 
oscillations have provided extensive 
wave cut platforms at 5-10 m, 15-40 m, 
50-70 m, 80-120 m and 140-160 m 
(Zbyszewslti & Ferreira, 1962; 

Madeira, 1981; Serralheiro & Ma- 
deira, 1990). After Serralheiro & 
Madeira (1990), during the Quater- 
nary, Santa Maria has risen relative to 
sea level by at least 180 m .  

The marine fossils of Santa Maria 
have been the subject of study of sev- 
eral authors: Bronn (in Hartung, 1860; 
iiz Reiss, 1862), Mayer (1864), Cotter 
(1888-1892), Friedlander (19291, 
Agostinho (1937), Berthois (1950, 
1951, 1953), Ferreira (1952, 1955), Krej- 
ci-Graff et al. (1958), Zbyszewski et al. 
(1961) and Zbyszewslti & Ferreira 
(1961, 1962). The majority of these 
papers have dealt mainly with the 
upper-Miocene late-Pliocene fossils 
of this island but, in the last decade, 
two papers entirely devoted ko the 
late Quaternary fossils of Santa Maria 
were published (Garcia-Talavera, 
1990; Callapez & Soares, 2000). 

The outcrop of Prainha is located 
near the beach of Praia Formosa, 
about 5 Itm to the east of Vila d o  
Porto, near the locality of Praia. The 
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FIGURE 1. Geographical location of Santa Maria Island in the Azores archipelago (A) and 
location of the sampling sites, Prainha and Lagoinhas (B). 

fossiliferous layers extend for some 
800m along the seashore at the pre- 
sent height of +2 to +4 m. Lagoinhas 
outcrop is located on the north coast 
of Santa Maria Island at +7.4 n~ above 
present sea-level and has an exten- 
sion of less than 100m (Fig. 1B). 
Recent studies on the fossiliferous 
sediments of Prainha and Lagoinhas 
provided new data on marine mol- 
luscs, here reported, and on the strati- 
graphic interpretation of these 
deposits. A comprehensive review of 
the literature was also made. 

MATERIALS AND METHODS 

T he stratigraphic succession was 
studied along thirteen vertical 

profiles along the marine terrace of 
Prainha and four vertical profiles at 
Lagoinhas. One hundred and three 
samples were collected at Prainha 
and 2 samples at Lagoinhas. All sam- 
ples were labelled in the field. In the 

laboratory, the sand samples were 
washed several times with water and 
the shells were removed by pouring 
the washing water through a 0.5 mm 
mesh sieve. All molluscs found were 
sorted and identified. All the mate- 
rial is deposited at the Department of 
Biology of the University of the 
Azores (DBUA) under the fossil Ref- 
erence Collection numbers DBUA-F 
1-82, 84, 86-89, 91, 94, 125-128, 131, 
134, 136, 137, 139-143 and 145 (Prai- 
nha) and DBUA-F 138 and 144 (Lagoi- 
nhas) (Table 1). SEM images were 
obtained for most of the micro-mol- 
luscs. Particular attention was drawn 
to the protoconch of the Proso- 
branchia, especially to the members 
of the Rissoidae. 

Since the stratigraphic interpreta- 
tion of the Prainha and Lagoinhas 
sections (Fig. 2) consider the possible 
existence of a more or less pro- 
nounced hiatus, taxa are referred to as 
being collected below or above this 
hiatus (see Table 2). 



Species determination, synonymy 
and the ordination of families follow 
the CLEMAM database (http:/ / 
www.mnhn.fr/base/malaco.html). 

Abbreviation used in text: DBUA- 
F - fossil reference collection of the 
Department of Biology of the Univer- 
sity of the Azores (Ponta Delgada, Sao 
Miguel Island, Azores). 

RESULTS 

Strntig~nphy (Prninlza) 

T he base of the stratigraphic 
sequence contacts directly the 

ankaramitic basalts and dykes of the 
Anjos Complex (Serralheiro ef al., 
1987) through an irregular wave-cut 
platform. Directly overlaying this 

TABLE 1. Number of the sampling sites in the Fossil Reference Collection of the Depart- 
ment of the Biology of the University of the Azores (DBUA-F), date of collection and 
stratigraphic level (A1 - strongly cemented calcareous fossiliferous basal-conglomerate; 
A2 - &alc&-eous algae [biostromatic crust] mat; B - bioclastic white sands). sampling sites 
138 and 144 are from Lagoinhas; all others are from Prainha. 

DBLIA-F Date Stratigraphic DBUA-F Date Stratigraphic 
level 

1 17-Feb-2000 A2 
2 17-Feb-2000 B 
3 17-Feb-2000 Al, A2 
4, 5 17-Feb-2000 A2, B 
6 17-Feb-2000 B 
7-9 17-Feb-2000 A2, B 
10 17-Feb-2000 A2, B 
11-18 17-Feb-2000 B 
19-24 17-Feb-2000 A2 
25 17-Feb-2000 B 
26-31 17-Feb-2000 A2 
32-50 17-Feb-2000 B 
51,52 17-Feb-2000 A2 
53-55 17-Feb-2000 B 
56 17-Feb-2000 A2 
57,58 17-Feb-2000 B '  
59 17-Feb-2000 A1 
60,61 13-Jun-2000 B 
62,63 14-Jun-2000 A2 
64 14-Jun-2000 B 
65 28-May-2000 A2 
66 13-Jun-2000 B 
67, 68 14-Jun-2000 A2 
69, 70 13-Jun-2000 B 
71 14-Jun-2000 A2 
72 13-Jun-2000 A2 
73 14-Jun-2000 A2 

level 
74-76 13-Jun-2000 B 
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FIGURE 2. Stratigraphy of the Prainha and Lagoinhas outcrops. 

unconformity there is a strongly 
cemented calcareous fossiliferous 
basal-conglomerate (unit Al) which 
thickness strongly varies along the 
outcrop, reaching a maximum of 0.4 m. 
Covering the conglomerate or, locally, 
directly over the basaltic surface, a cal- 
careous algae [biostromatic crust] mat 
is found, reaching a maximum thick- 
ness of 0.5 m (unit A2). The upper sur- 
face of this algal mat shows i n  sitti frac- 
tures due to subaerial exposure and 
desiccation, and a ferruginous patina 
evidencing an erosional hard-ground 
(Fig. 3). 

Covering this erosional surface 
there is a layer of poorly consolidated 
bioclastic white sands (B1) which 
thiclcness reaches 1.3 m. This unit is 
covered by a colluvium breccia (B2) 
that may include the proximal relicts 
of former sand dune deposits (B3). 
The sand layer shows cross-lamination 
and alternation of medium sized sand 

grains with medium to coarse hetero- 
metric pebble gravel centimetric more 
fossiliferous beds. Locally, these sands 
are more strongly cemented, defining 
lens with trace fossils of marine inver- 
tebrates and/or root casts (unit B) (see 
Fig. 4). 

Strnt igmphy (Lngoinlzas) 

A t Lagoinhas, on the northern coast 
of the island, the same basic strati- 

graphic sequence can be found. The 
base of the sequence contacts directly 
basalts and dykes of the Touril Com- 
plex (Serralheiro et nl., 1987) through 
an irregular wave-cut platform. 
Directly overlaying this unconformity 
there is also a basal conglomerate and 
a calcareous algae biostromatic crust] 
mat, reaching a maximum thickness of 
0.3 m (unit A2). The upper surface of 
this algal mat shows as well in sitti 
fractures due to subaerial exposure 
and desiccation. Covering this ero- 



sional surface there is a layer of poorly 
consolidated bioclastic white-yellow- 
ish sands (Bl )  which thickness reaches 
0.7 m. This unit is covered by a collu- 
vium breccia (B2). 

TAXONOMIC LIST 

N inety-five taxa are now reported to 
the outcrops of Prainha and 

Lagoinhas (80 Gastropoda and 15 
Bivalvia). Six of the reported taxa are 
considered dubious records, 5 Gas- 
tropoda (Gibbtila cineraria, Alvnnia 
carzarie7zsis, A. pagodtila, Ptisilli7za philippi 
and Risson sirnilis) and 1 Bivalvia 
(Lyropectelz nodosz~s). A critical review 
of the checklist is provided below. A 
total of 39 new records (marked with *) 
are reported ( 34  Gastropoda and 5 
Bivalvia). We were not able to find 17 
of the formerly reported taxa: Gibbzila 
ul7zbilicalis, Tricolia pzlllz~s azorica, 
Molzoplzorlis perverstis, ?Cerithiopsis 
tzibercz~laris, Alun~zin cinzicoides, Seiln tri- 
lilzeata, Zebilza vitrea, Tl~ylaeodus cf. l-tigzl- 
loszrs, Zolzaria pictn, Z .  pyrtinz, Clznrolzin 
variegafa, C~ynzatitinz czitacetinz, Mitrelln 
broderipi, Beln ~zebrila, Co~zlis velztricoszis, 
Mnrzgelia costntn and Mangelin sp. 

Phylum MOLLUSCA 
Class GASTROPODA 

Subclass PROSOBRANCHIA 
Order ARCHAEOGASTROPODA 

Family Patellidae 
* Pntelln cnndei d'orbigny, 1840 

(Fig. 31) 
Pntelln cnndei d'orbigny, 1840. DBUA-F 3. 

Pntelln t~lyssiponensis Gmelin, 1791 
(Fig. 32) 

Pntclln loiuei d'orbigiy, 1840. Prahha (Mayer, 1864: 54). 

Pntelln ntltleticn Bean, 1844. Prahha (Zbyszewsky d nl., 
1961: 10). Prahha (Zbyszewsky & Ferreira, 1962: 215). 

Pntelln cnnlllen huiaeus, 1758. Prainha (Zbyszewsky et nl., 
1961: 10). Prainha (Zbyszewsky & Ferreira, 1962: 215). 
Prahha (Garda-Talavera, 1990: 440). 

Pntelln vtrlgntn Liruiaeus, 1758. PrahIha (Zbyszewsky et nl., 
1961: 10). Prainha (Zbyszewsky & Ferreira, 1962: 215). 
Frainha (Garaa-Talavera, 1990: 440). 

Potella ulyssipmensis Grnehi, 1791. PrahIha (Zbyszewsly 
et nl., 1961: 10). Prahd-m (Garcia-Talavera, 1990: 440). 
Prahha (Callapez & Soares, 2000: 314). DBUA-F 3,9, 
22,33,37,46,56,61,62,64,65,77,79,81,84,88,89,125, 
126,131,136,137,138,139,140,142,144,145. 

Remarks: the revision of the Patellidae was recent- 
ly done by Xtselaar (1998), who reported two 
species a s  occurring in the Azores: Pntelln gonzesi 
Drouet, 1858 and P. ulyssiponensis Gmelii~, 1791. 
Following CLEMAM's opinion, ~ v i l a  e t  nl. 
(2000) reported two extant species a s  occurring 
in the Azores, Pntelln cnndei d1Orbigny, 1840 (=P. 
goniesi sensu Titselaar) and  Pntelln ulyssiponensis 
Gmelin, 1791. However, Koupanou el nl. (1999), 
based o n  partial sequences of the 12s and 16s 
mitochondria1 genes, suggest that the Atlantic 
~ s l a n d  and  European mainland forms of P. 
nspern s.1. (= P. tilyssiponensis) may be separate 
species. According to these authors, P. u l ~ s s i p o -  
neizsis should be applied to the European 
species, whereas all Pntelln in  the Azores belong 
to a single species, P. nspern 5.5. Ail integration 
of the morphological and  genetical data is need- 
ed prior to a taxonomical decision is made. 
While there be  n o  further data, w e  follow 
CLEMAM. 

Family Scissurellidae 
* Siitezonn cingrilntn (Costa O.G., 1861) 

Sinezonn cinglllntn (Costa 0 G., 1861). DBUA-F 139. 

Family Haliotidae ' 

Hnliotis ttlberclllatn coccinen Reeve, 1846 
(Fig. 5) 

Hnliotis ttrberctilntn Luuiaeus, 1758. Prainha (Zbyszewsky 
& Ferreua, 1962: 215). Callapez & Soues (2000: 314). 

Hnliotis cocciireo Reeve, 1846. Prainha (Garcia-Talavera, 
1990: 440). 

Hnl~otis tllbmculnto coccinen Reeve, 1846. DBUA-F 24, 65, 
73,79,81,127,138, 140, 141. 

Family Trochidae 
" Cnlliostonm sp. 

(Figs. 9-12] 
Cnlliostonm ziz!yphil~t~nl (Liaeus ,  1758). Callapez & 

Soares (2000: 314) (misidentification). 
Cnlliostomn sp. DBUA-F 87, 138,140. 
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Gibbuln cinaniin (Limaeus, 1758) Family Triphoridae 

Zoclrtrs stligostrs Gmehi, 1791. Prainha (Mayer, 1864 61). Tripho~idae n. id. 

Renmrks: we consider this a dubious record. This (Figs. 88-93) 
species was  never reported again to the Azores, Triphoridae 11. id. DBUA-F 74,126,134,142. 

either a s  fossil o r  as  extant. 
Monoplwiaffi pemersus (Linnaeus, 1758) 

* Gibbt~ln delgndensis Nordsieck, 1982 Coitl~iqsis pmersn (Linnaeus, 1758). Prainha (Mayer, 

(Figs. 13-14) 1864: 67). 

Glbbulfl delgndnlsis Nordsie&, 1982, DBUA-F 45, 139, T'ifo'ispmmsa (Linnaeus, 1758). Pr26dXi (Zb~szewsk~ et 
nl., 1961: 10). 

* Gibbzlln nlngzls ( L i a e u s ,  1758) 
(Figs. 15-16) 

Gibblrln innpa (Luiaeus, 1758). DBUA-F45,91. 

Gibbttln tlmbilicnlis (da Costa, 1778) 
GiL~Duln ~rn~bilicnlis (da Costa, 1778). Prah-tha (Garcia-Tala- 

Vera, 1990.441). 

* J~ljubinzrs pseudogrnzlinne Nordsieck, 1973 
(Figs. 17-20) 

Ilrjnbilzlrs esospmnt~fs (Pe~nruit, 1777). Callapez & Soares 
(2000: 314) (misidentificatio~i). 

llrjlrbir~rrs strintus (Luuiaeus, 1758). Callapez & Soares 
(2000: 314) (misidelitificatio~i). 

]lfjlrbilzl~ psetrdogl.nui~me Nordsieck, 1973. DBUA-F 2, 59, 
65,134,139,140. 

Family Tricoliidae 
3icolin pztlltls nzoricn Dautzenberg, 1889 

Pl~nsinnelln p~ill~rs (Lumaeus, 1758). Prainha (Zbyszewsky 
et nl., 1961: 10). 

Tiicolin p~rlltrs (Liruiaeus, 1758). Prainha (Garua-Talavera, 
1990: 441). 

Order  APOGASTROPODA 
Family Cerithiidae 

* Bittizlnz lntreillii (Payraudeau, 1826) 
(Figs. 21-24) 

Bittilrm reticulotllm (da Costa, 1778). P r e a  (Zbyszewsky 
& Ferreira, 1962: 215) (misidentification). Prai-tha (Gar- 
cia-Talavera, 1990: 440) (miside~~tificatio~i). Callapez & 
Soares (2000: 314) (misidentification). 

Bltti~rni Inhrilllt (Payraudeau, 1826). DBUA-F 2,3,9,44,45, 
46,50,55,60,74,87,91, 125, 126, 131, 134, 136, 137, 138, 
139,142,144. 

Family Fossaridae 
Fossnrus nnzbigzlus ( L h a e u s ,  1758) 

(Figs. 6-8) 
Fossnnrs costnhrs. Prk-tha (Garda-Talavera, 1990: 441) 
Fossnnfs nitrbigfr~rs (buiaeus, 1758). Callapez & Soares 

(2000: 314). DBUA-F 18,125,142,144. 

Ttiphm plm,rs"iaeus, 1758). Pr26-tha (Zbyszewsky & 
Ferreira, 1962: 215). 

B$miizn pemersa. Prainha (Garda-Talavera, 1990: 441). 
Monoplrona pmersus (Luuiaeus, 1758). Callapez & Soares 

(2000: 315). 

Family Cerithiopsidae 
* Celithiopsis sp. 

(Figs. 94,97) 
Ceritlriopsis sp. DBUA-F 2. 

? Ceritl?iopsis tz~belrzllnris (Montagu, 1803) 
Ce~itlfiopsis iznnn Mayer, 1864. Prah-iha (Mayer, 1864: 66). 

Prahha (Garcia-Talavera, 1990: 441). 
Remarks: according to CLEMAM, Cerithiopsis nnnn 
Mayer, 1864 is a dubious synonym of Cerithiopsis 
tuberctllniis (Montagu, 1803). 

Seiln hilii?entn (Philippi, 1836) 
Ceritlriopsis tlilincntn (Philippi, 1836). Prai*a (Mayer, 1864: 

67). Prainha (Garcia-Talavera, 1990: 441). 
Roimrks: w e  think this species is extinct nowadays 
a t  the Azores. 

Family Epitoniidae 
* Epitonizlm sp  

(Figs. 25-28) 
Epito7zi1rnr sp. DBUA-F 19. 

Family Eulimidae 
" Vitreolina philippi (de Rayneval & Ponzi, 1854) 

(Figs. 139-140) 
Vitreoli7zn philippi (de Rayleva1 & Ponzi, 1854). DBUA- 

F 134. 

Family Littorinidae 
Melnrlmplze rzeritoides (Lim~aeus, 1758) 

(Fig. 29) 
Melnrluryla ne~itoides (bmaeus, 1758). Callapez & Soares 

(2000: 314). DBUA-F 74, 88, 134, 137, 138, 142, 144. 
Littoiinn shinta (King, 1832) 

(Fig. 30) 
Littoiii~n stlintn (Gig, 1832). Prk-tha (Garcia-Talavera, 

1990: 441). DBUA-F 3,15,23,28,5Y, 62,65,66,73,76,79, 
81, 84,86, 88,127, 131, 137, 138, 139, 140, 141, 145. 



TABLE 2. Stratigraphic distribution of the fossil molluscs collected in this work at Prainha 
ext, extinct species in the Azores; ?, present occurrence in the Azores unknown. 

Miocene Cemented Calcareous algal Sand Present I 1 c c e o  1 reef / bench I I 
(Mitchell-Thomi, conglomerate (Ada,  2000) 

Aluania angiyi 

Aluania rancelhta 

Aluania mediolittoralis 

Aluania pourheti 

Alvania shursi 

AIuania tarsodes 

Anorhis auaroides 

Arca tetragonu 

Bitfiin~ htreillii 

Barsa scrobirulator 

Caecum cf. annoricurn 

Calliiotoma sp. 

Cantburus uangatus 

Carditu ca~mlata 

Cerithi@is sp. 

Churonia 1an.p~~ hnpas 

Cinguh hiisiata 

Conus ambiguw 

Conus cf. ennineus 

Conus cf. nliruchae 

Coralliophila mqendofi 

Crassadomu pusio 

Crisilh postrema 

Cylichnina sp. 

Ensis minor 

Epitonium sp. 

Ewilia cnrtanea 

Fosrurus ambiguus 

Gibbula de&udcnsis 

Gibbuh magus 

Haedropkura sp. 

Hafiotis tubercuhtu coninea 

J~ubinuspseudograuinae 

Loevirardium crasum 

Lomellanu Latens 



and Lagoinhas, Santa Maria Island (Azores). Present, species occurring in the Azores; 

Lima cf. lima 

Liftorina shiata 

Lvcnella diuaricata 

Man~onia un+snata 

Melarhqhe neritoides 

Mitra cornea 

Mitromotpha axorensis 

Momla nodulosa 

Myoforceps aristatus 

Myosotella myosotis 

Naticariur dillwqi 

Ncopymodonte cf. cocbbar 

Nod$ecten mrallinoides 

Ocinebrina aciculota 

Odosiomia bernardi 

Odostomia cf. wnidentata 

Pami.ardium uroomi 

Patella candei 

Patello uiyssiponensis 

Papillicardium p~iIIosum 

Ped$esped$es 

Phaliumgranulatum 

Poiynices locteus 

Retusa hunratula 

Rissoa guernei 

Setia sp. 

Setia subuantosa 

Sinerona cingulata 

Skeneopsisplanorbis 

Stramonita h. haemastoma 

Tellinn incarnata 

T~laeodus cf. rugulosus 

Tnphoridae n. id. 

Triuiapu/ex 

Vitreolinaphil$~pi 

Miocene 

(Mitchell-Thorn&, 

Calcareous algal 
reef 

Cemented 
calcareous 
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FIGURE 3. Calcareous algae with fractures filled by cemented sand. 

FIGURE 4. Trace fossils of inarine invertebrates. 
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Family Skeneopsidae *Alz~n~zin  n~ediolittornlis Gofas, 1989 
* Skeneopsis plnnoldis (0. Fabricius, 1780) (Figs. 4548,52) 

(Figs. 33-36) Alunnin rnediolittornlis Gofas, 1989. DBUA-F 2,9, 134, 133, 

Skmeopsis plnitorbis (0. Fabridus, 1780). DBUA-F 2,46,80, 1391 142' 144. 

134. Alz~ania pnpodzrla (Bucquoy, Dautzenberg & . - 
~ 0 l l h :  1t%4) 

- 
Family Rissoidae Alvnnin p/tilippiaiuz Jeffreys, 1856. Prainha (Mayer, 1864: 
" Risson gzinnei Dautzenberg, 1889 58). 

(Figs. 3740) 

Risson prel71ei Dautzenberg, 1889. DBUA-F 2,9,44,55,60, 

81,87,126,131,134,138, 139,140,142,144. 

Risson silizilis Scacchi, 1836 
Rissoiiln silriilis Scacdu, 1836. Prainha (Mayer, 1864: 58). 

Apinr1a1-in sinlilis. Prainha (Garda-Talavera, 1990: 441). 

Risson sinrilis Scacchi, 1836. Callapez & Soares (2000: 314). 

Renml-1~s: we think this is a dubious record. Proba- 
bly, i t  was misidentified as Risson yrlanei. 

* Setin sp. 
(Fig. 76) 

Setin sp. DBUA-F 55,81,84 

* Setin subznncosn Gofas, 1990 
(Figs. SO, 81) 

R e m r l s :  we thi& this is a dubious record. 

" Alvonin pouclzeti Dautzenberg, 1889 
(Figs. 49-51,53,57) 

Alvni~in poxlcE~eti Dautzenberg, 1889. DBUA-F 44, 55, 134. 

" Ahanin  sletirsi (Amati, 1987) 
(Figs. 54-56,58-61) 

Alvnnin sle~nrsi (Amati, 1987). DBUA-F 2,46,49,55,37,134, 
139,144. 

* Alzmnirr tnrsoda (Watson, 1886) 
(Figs. 62,65-67) 

Alonnin tnrsodcs (Watson, 1886). DBUA-F45. 

Cin~nrln tlifnscintn 0. Adams, 1800) 
(Figs. 63,73) 

C111g1rln ciitgill~rs (Mo~~tagu, 1803). Callapez & Soares 
(2000: 314). 

Sctin strbunricosn Gofas, 1990. DBUA-F 2, 3, 19,78, 87. Ci~tpiln tr7fnscintn a Adams, 1800). DBUA-F 134, 138, 140, 
114. 

" Aiz~nllifl nilpoyi van Aartsen, 1982 
(Figs. 41-43) * Ciisilh posheirm (Gofas, 1990) 

Almllin nngro!/i van AarGen, 1982. DBUA-F 46,60,87, 134, (Fig. 75) 
C~isilln postreirm (Gofas, 1990). DBUA-F 134. 

139, 142. 

Alzlnnin cnimiiei7sis (d'orbigny, 1840) 
Rissoirln cni~niiensis (d'orbigny, 1840). Prainha (Mayer, 

1864: 57). 

Reirlmks: we t l w  this is a dubious record. 

Alvnilin cnncellntn (da Costa, 1778) 
(Fig. 44) 

Rissoinn cr-ertulntn (Mchaud, 1832). Prahha (Mayer, 1864: 

57). 
Aluni~in cn~~crllntn (da Costa, 1778). Callapez & Soares 

(2000: 314). DBUA-F 2,125,144. 

Alztnnin ciniicoides (Forbes, 1844) 
Almnin cinlicoidcs (Forbes, 1844). Prainlia (Mayer, 1864: 

58). Cdapez & Soares (2000: 314). 

Relirnrlts: this deep-water species was recently 
found at the Azores by Hoe~selaar & Goud (in litt.) 
from 125 to 620 m depth. 

Mnilzonin irnifnscintn Dautzenberg, 1889 
(Figs. 64,68-72,74,77) 

Alvnllin costntn Desh. Prahl~a (Mayer, 1864: 58). 
Mnllwl?in costntn. Prahha (Garcia-Talavera, 1990: 441) 
Mnl~roitin ~rllfflscinta Dautzenberg, 1889. Callapez & 

Soares (2000: 314). DBUA-F 2,9,44,45,50,60,87,126, 
131, 134,136, 137, 139, 142,144. 

Pusillinn philippi (Aradas & Maggiore, 1844) 
Rissoiim dolium Nyst, 1845. Prainha (Mayer, 1864: 58). 
Rnimrks: we think tlus is a dubious record. 

Family Rissoinidae 
Zebinn vitren A. Adams, 1854 

Z~binn vit l~n A. Adams, 1854. Callapez & Soares (2000: 
314). 

Family Caecidae 
* Cneclrliz cf. a171~oricti1i1 de Folu~, 1869 

(Figs. 78-79,8245) 
Cneclrn~ cf. nnrro~-ic~i~ir de Fohi, 1869. DBUA-F 70, 82, 134. 



Family Vermetidae 
Tlz?/lneodus cf. n i p ~ l o s ~ i s  (Monterosato, 1878) 

(?) Vmretlrs sp. Callapez & Soares (2000: 314). 

Tl~!~lneorl~rs cf. nrprlojtrs (Monterosato, 1878). DBUA-F 67, 

82,89,91. 

Family Lamellariidae 
* hnlellnrin lntelzs (Miiller O.F., 1776) 

Lnirrellntin lntnrs (Miiller O.F., 1776). DBUA-F 125. 

Family Triviidae 
* Triz~in pules (Solander in Gray, 1827) 

(Figs. 56-87) 
Trivin pulex (Solalder in Gray 1827). DBUA-F 61. 

Family Cypraeidae 
Zolzniin pictn (Gray, 1824) 

C!yymen yictn (Gray, 1824). Frainha (Garda-Talavera, 1990: 
441). 

Family Cassidae 
Plmliunr grnizulntum (Born, 1778) 

(Fig. 106) 

Cnssis ~mdrrlntn Gmelin, 1791. P r k h a  (Zbyszewsky d nl., 

1961: 10). Prainha (Zbyszewski & Ferreira, 1962: 215). 

Plvlli~rn~ grant~latunz (Born, 1778). Prainha (Garcia-Tala- 

vera, 1990: 441). DBUA-F 88,89,125,139,142. 

Family Ranellidae 
Clmronia Inmpns lanlpns (Linnaeus, 1758) 

(Fig. 108) 

Clurorria lanryas (Linnaeus, 1758). Callapez & Soares (2000: 
314). DBUA-F 94. 

Clun.o~zin vnriegntn (Lamarck, 1816) 
Cltnrmlin i~nlicgnta (Lamarck, 1816). PrhIha (Garcia-Tala- 

vera, in litt.). 

Cy~?ntiz~n? nitncetlnl Linnaeus, 1758 
Cynmti~rin ctrtacerrln Linnaeus, 1758. P r h h  (Zbyszewsky 

Zonnrin py ixn~  (Gmelin, 1791) & Ferreira, 1962: 215). 
C!yprnen pl771111 Gmelin, 1791. P r h h a  (Zbyszewsky et nl., Olbestnna cirtncen (Liruiaeus, 1758). Prainha (Garaa-Tala- 

1961: 10). Prainha (Zbyszewsky & Ferreira, 1962: 215). Vera, 1990 441). 

Family Naticidae 
* Nnticnrius dilli~ylli (Payraudeau, 1826) 

(Figs. 95,102) 
Nnticarius dilliqni (Payraudeau, 1826). DBUA-F 3. 

Rn~tnrks: some specimens were found with bioero- 
sioli bore-holes (see Fig. 102). 

Polynices lnctel~s (Guilding, 18%) 
(Fig. 96) 

Polrnices cfr. lnctetls (Gmellu~). Prahha (Zbyszewsky et al., 
1961.10). Prahha (Zbyszewsky & Ferreira, 1962: 215). 

Family Bursidae 
B~irsn scrobic~llntor (Linnaeus, 1758) 

(Figs. 98-99) 

B1175a sc~vbinrlntor (hmaeus, 1758). Prainha (Garcia-Tala- 

vera, 1990: 441). DBUA-F 31,42,65,138,140. 

Family Muriddae 
Moniln nodtilosn (C.B. Adams, 1845) 

(Figs. 100-101.103) 
Monrln ~zodulosn (C.B.Adams, 1845). P r h h a  (Garcia- 

Talavera, 1990: 441). DBUA-F 3,135,139,140. 
Poli71ices Incte~rs (Gmehi). Prainha (Garcia-Talavera, 1990: Remark;: some specimens were found with bioero- 

441). sion bore-holes (see Fig. 103). 
Pol~/rtzces lncteus (Guilding, 1834) DBUA-F 35, 43, 47, 59, 

61, 62, 66, 78, 80, 81, 56, 125, 131, 137, 139, 140, 142. * Ocineblinn ncict~intn (Larnarck, 1822) 
Renmrks: Laursen (1981) reports the larvae bf Polpi-  (Fig. 107) 
ces incte~~s in the waters surrounding the Azores. Ocinebtilvl nciculata (Lamarck, 1822). DBUA-F 22,138,140, 
The adults of this species are also given to the 141. 
Azores, but we have serious doubts about tlus. The 
largest specimen collected at  Praudia is 1.8 x 1.4 cm. .Stmnzol1itfl hmmstomfl hiemflstonlfl (Linnaeus, 1766) 

However, ui more than 800 lots surveyed of the (Figs. 104-105) 

DBUA cpllection (recent shallow-water marine P ~ ~ i y ~ i m  l~nc~i~nstomn Linnaeus, 1766. Prainha (Zbys- 

molluscs of the Azores) not a single specimen of zewSky & FeNeirar 1962: 215). 
Thais lvlonnstom (Linnaeus, 1766). PrahIha (Garcia- 

thjs large 'pecies was Iound (Avila et n"l 1998, Talavera, 1990: 441). Callapez & Soares (2000: 314). 
2000ar b). Therefore, we liave strong Strnmonito kae~rrnstonla hnentnstonzn (Li~ulaeus. 1766). 
the actual existence of adult specimens in the DBUA-F 3,59,61,62,65,66,67,73,51,88,127,135,139, 
Azores. 140, 141, 143. 
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Family Coralliophilidae 
Cornlliophiln nrqendorffi (Calcara, 1845) 

(Figs. 109-110) 
Coralliopltila mfljendo~fj (Calcara, 1845). Prainha 

(Zbyszewsky & Ferreira, 1962: 215). Prahha (Garcfa- 
Talavera, 1990: 441). Callapez & Soares (2000: 314). 
DBUA-F 62,65,73,81,54,127. 

Family Buccinidae 
Cnnthnims zniiegntzrs (Gray, 1839) 

(Figs. 111,115) 
Cnnfhnrns (Pollin) viverrnhrs Kiener. Prahha (Zbys- 

zewsky & Ferreira, 1962: 215) (misidentification). 
Cnittlmn~s vtverrattrs Kiener. Prahha (Garcia-Talavera, 

1990: 441) (misidentification). 
Cn~ithni-trs vnri~gnttrs (Gray, 1839). Callapez & Soares 

(2000: ). DBUA-F 3,22,23,42,56,65,67,73,81,87,88, 
89, 125, 131, 137, 138, 139,140, 141, 142. 

Ren~nrks: some specimens were fou-~d with bio- 
erosion bore-holes (see Fig. 115). 

Family Columbellidae 
Mit l~ l ln  brodelipi (Sowerby G.B.I., 1844) 

Mitrelln biwderipi (Sowerby, 1944). Callapez & Soares 
(2000: 314). 

Family Marginellidae 
Gibbwzrln sp. 
(Figs. 112-114) 

Gibbenrla sp. Callapez & Soares (2000: 314). DBUA-F 2. 
Renmrks: our specimens probably belong to the 
Gibberzrln philippi group (S. Gofas, in litt.). 

Family Mitridae 
Mitrn coinen Lamarck, 1811 

(Figs. 116-118) 
Mitrn con~ic~~ln Luuiaeus, 1758. Prainha (Zbyszewsky rt 

nl., 1961: 10) (misidentification). Prahha (Zbyszewsky 
& Ferreira, 1962: 215) (miside~itification). 

Mitra n i p  (Gmehi, 1791). Prahha (Garcia-Talavera, 
1990: 441) (misidentification). 

Mitrn contea Lamarck, 1811. DBUA-F 2,21,73,81,84,127, 
138,140,144. 

Remnrks: Mitm coinicl~luiir has frequently been 
misidentified with small specimens of Mitrn 
cornen. In living specimens, it is easy to identify 
both species (M.  coinen has a white body with a 
yellow border along the superior margin of the 
foot and in the tentacles, whereas the body of M. 
coiizictrlzrnr is entirely white) (see Moran et nl., 
1989; Rol61-1 et nl., 1997). Presently, Mitrn comicn- 
ltrn~ is restricted to the Mediterranean, Mitrn n i p  
(Gmelin, 1791) is a species that extends from Cape 
Verde Islands to Angola, being present also at Sao 
Tome and Mitrn conzen is found in the western 
Mediterranean, Azores, Madeira, Canary Islands, 
Cape Verde and also at West Africa (Rolan et al., 
1997). Besides, Mitrn coinen and M. nigrn have a 

planktotrophic type of development, whereas M. 
cornicultrii~ has a non-planktotrophic type of 
development (Rolan et nl., 1997). 

Family Turridae 
* Hnedroplelrrn sp. 

(Fig. 132) 
Hnedrople~rrn sp. DBUA-F 142. 

Family Conidae 
* Annclzis nvnroides Nordsieck, 1975 

(Figs. 119-120) 
Annchis nvaroides Nordsieck, 1975. DBUA-F 44,46,55,57, 

74,125,126,134,136,137,138,142,144. 

Beln nebrrln (Montagu, 1803) 
Mnngelin (Rnphitoiila) 17ebtrlfl (Montag-u, 1803). Prah-ha 

(Zbyszewsky et nl., 1961: 10). Prainha (Zbyszewsky & 
Ferreira, 1962: 215). 

Beln nebtrln (Montagu, 1803). Prahha (Gzcia-Talavera, 
1990: 441). 

Contrs nn~bigz~us Reeve, 1844 
Contrs af. anlbiprus Reeve. Prahha (Zbyszewsky & Fer- 

reira, 1962: 215). COJ?ILS anlbigtrtls Reeve, 1544. DBUA- 
F 27,79. 

Conlrs cf. eni7iizetrs Born, 1778 
(Figs. 128,131) 

Coittrs cf. emrine~rs Born, 1778. Prahha (Garcia-Talavera, 
1990: 441). Callapez & Soares (2000: 315). DBUA-F 20, 
63,64,65,78,81,84,91, 127, 128. 

* Contrs cf. miruclzne Rockel, Rolhn & Monteiro, 
1980 

(Figs. 123-125) 
Conus cf. ii~~ruclme Rockel, Rolehi & Monteiro, 1980. 

DBUA-F 89. 

Contrs cf. roeckeli Rolan, 1980 
(Figs. 126.127) 

Coltlrs cf. roeckli RolAn, 1980. Prainha (Garcia-Talavera, 
1990: 441). DBUA-F 127. 

Coizus oeiztricoszrs Gmelin, 1791 
Comrs vnztrlcosirs G m e h ,  1791. Prahha (Garcia-Tala- 

Vera, 1990: 441). 

Contts ventrlntz~s Hwass in BruguiPre, 1792 
(Figs. 129-130) 

Con~rs uen~rlntlrs Hwass in BruguiPre, 1792 Prahha (Gar- 
cia-Talavera, 1990: 441). 

Manyelin costntn (Donovan, 1804) 
Mnngelin costntn (Donovai, 1803). Callapez & Soares 

(2000: 314). 



Mnngelin sp. Prainha (Zbyszewsky & Ferreira, 1962: 214) (misideli- 
Mnl~gelin sp. Callapez & Soares (2000: 314). tification). 

Lithoplurgn IiH~opImgn. Praiha (Gmia-Talavera, 1990: 
" Mitronzoiylzn nnorensis Mifsud, 2001 441) (misidentification). 

(Figs. 121-122) Myoforceps nristntn (Dillwin, 1817). Callapez & Soares 
Mitronroyhn nzoremis Mifsud, 2001. DBUA-F 9, 44, 139. (2000: 315). 

Myofolrqs aiistntus (Dillwyn, 1817). DBUA-F 23, 29, 56, 
68,73,' 75,79,81,84,138, 140. 

Order HETEROSTROPHA 
Family Pyramidellidae 

* Odostoiilin Oeinnrdi Aartsen, Gittenberger & 
Goud, 1998 
(Figs. 136.137) 

Odostomin bernnrdi Aartseii, Gittenberger & Goud, 1998. 
DBUA-F 45,134,137. 

" Odostonlin cf. unidentnta (Montagu, 1803) 
(Figs. 133-135,138) 

O~iostonrin cf. rirzlde~ltntn (Montagu, 1803). DBUA-F 2. 

Subclass OPISTHOBRANCHLA 
Order CEP~ALASPIDEA 

Family Retusidae 
' Cyliclzninn sp. 

(Fig. 141) 
C!ylichnil~n sp. DBUA-F 73. 

" Retzlsn tnlncntuln (BruguiPre, 1792) 
(Fig. 142) 

Retllsn tr1l17cnt1lln (Brupiere, 1792). DBUA-F 134. 

Subclass PULMONATA 
Order BASOMMATOPHORA 

Family Ellobiidae 
Myosotelln nzyosotis (Draparnaud, 1801) 

Ovntelln (Myosotella) nl!yosotis (Drapamaud, 1805) 
Callapez & Soares (2000.315). 

Myosotella n~!yosotis (Drapamaud, 1801) DBUA-F 144 

* Pedipes pedipes (Grnelin, 1791) 
Pedipes pedipes (Grneh, 1791). DBUA-F 2. 

Class BIVALVIA 
Subclass PTEROMORPHLA 

Order ARCOIDA 
Family Arcjdae 

Arcn tetrngona Poli, 1795 
(Fig. 147) 

Arcn tetrngoivl Poli, 1795. Callapez & Soares (2000: 315). 
DBUA-F 46,71,73,81,128. 

Order MY'ITLOIDA 
Family Mytilidae 

Myoforcqs nristntus (Dillwyn, 1817) 
(Figs. 143-145) 

LtHiodollrus litlroplrng~~s Liimaeus, 1758. Prainha 
(Zbyszewsky et nl., 1961: 10) (misldentificahon). 

Order PTERIOIDA 
Family Pectinidae 

Lyropecten nodosn (Linnaeus, 1758) 
Ctrlniirys izodosn Linnaeus, 1758. Prabdia (Zbyszewsky & 

Ferreira, 1962: 214). 
Renzarks: this is a western Atlantic species that 
ranges presently from the southeastern United 
States to Brazil, occurring also at Asce~ision Island 
(Abbot & Dance, 1991). It was probably misiden- 
tified with the eastern Atlantic Nodipecten cornlli- 
noirfes (d'orbipy, 1840). Dubious record. 

Nodipecten cornllinoides (d'orbigny, 1840) 
L!y~vpecteii corallinoides (d'orbigny, 1840). Prahfia (Gar- 

cia-Talavera, 1990: 441). 
Nodipecter~ coralli~~oides (d'orbigiy, 1840). DBUA-F 9, 30, 

65,81,84,131, 139. 

Crnssndonm pllsio (Poli, 1795) 
Chlnnlys distortn (da Costa, 1778). Callapez & Soares 

(2000: 315). 
Crnssndoma pllsio (Poli, 1795). DBUA-F 46. 

Family Limidae 
* Linzn cf. linzn (Liruiaeus, 1758) 

(Fig. 146) 
Limn cf. 1i11zn (Linnaeus, 1758). DBUA-F 81. 

Order OSTREOIDA 
Family Gryphaeidae 

Neopycnodonte cf. cocl~lenr (Poli, 1795) 
P!ycnodo~~tn cfr. (sic!) cocl~lenr (Poli, 1795). Prau~ha 

(Zbyszewsky et nl., 1961: 10). Prainha (Zbyszewsky 
& Ferreira, 1962: 214). 

Neoyyc~todoiztn cf. cochlear (Poli, 1795). Prainha (Garcia- 
Talavera, 1990: 441). 

Neopycnodor~te cf. coclflenr (Poli, 1795). DBUA-F 138. 

Subclass HETERODONTA 
Order VENEROIDA 

Family Lucinidae 
Lr~cilzelln diz~nricntn (Linnaeus, 1758) 

(Figs. 150-151,154-155) 
Lllcil7n (Diun~icella) diunricntn Liruiaeus, 1755. Prauha 

(Zbyszewsky & Ferreira, 1962: 214). 
Divnricelln diunricntn (Lu~naei~s, 1755). Prah~ha (Garcia- 

Talavera, 1990: 441). 
Lncilielln diunricntn (Luuiaeus, 1758). DBUA-F 2, 9, 17, 

36, 40, 55, 58, 61, 66, 70, 87, 88, 89, 91, 125, 126, 127, 
131, 136, 137, 139, 140, 142. 
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Renmrks: some specimens were found with bio- 
erosion bore-holes (see Fig. 150). 

Family Carditidae 
Cnrditn cnlycz~lntn (Linnaeus, 1758) 

(Figs. 148-149) 
Cnrditn cnlyculntn (Luu~aeus, 1758). Prahha (Mayer, 

1864: 32). Prainha (Garcia-Talavera, 1990: 441). 
Callapez & Soares (2000: 315). DBUA-F 2,9, 60, 80, 
52, 86, 87,91,125, 134, 137, 139, 142. 

Family Cardiidae 
Laevicnrdil~iiz crnssuiil (Gmelin, 1791) 

(Fig. 152) 
Cnrdiuin no~wqic ln~f  Spengler var. gibbn Jeffreys, 1864. 

Prahfia (Zbyszewsky & Ferreira, 1962: 214). 
Lnevicnrdi~iiiz crnsstmm (Gmelin, 1791). Prah-ha (Garcia- 

Talavera, 1990: 441). DBUA-F 32, 63, 65, 66, 88, 89, 
131,139,140,142, 145 

* Pnvvicnrdizlm vl-oonri van Aartsen, Moolenbeck 
and Gittenberger, 1984 

Pnrvicnrcfitlm z~rouii~i van Aartsen, Moolenbeck aid Git- 
tenberger, 1984. DBUA-F 81,140. 

" Pnpillicnrdiz~m pnpilloslllir (Poli, 1795) 
(Fig. 153) 

Pnpillicnrdi~rnl pnpilloslln~ (Poli, 1795). DBUA-F 38, 61, 
126. 

Family Pharidae 
* Ensis ininor (Chenu, 1843) 

(Figs. 156) 
Sole11 cfr. ninrgiliatus Pulteney, 1799. Prainha 

(Zbyszewsky & Ferreira, 1962: 214) (misidentifica- 
tion). Prainl~a (Garcia-Talavera, 1990: 442) (misiden- 
tification). 

Eizsis mirtor (Chenu, 1843). DBUA-F 2, 9, 61, 62, 70, 80, 
87,89,91, 125, 126, 131, 136, 137, 139, 145. 

Remnrks: the position of the adductor muscle 
scars, the distance between the posterior adduc- 
tor muscle scar and the bifurcation of the pallial 
line that forms the pallial sinus, among other 
characters, are of the outmost importance to 
identify the Pharidae. The Prainha "Jack-knife" 
is not a Solen species because the impression of 
the anterior adductor muscle scar is longer than 
the ligament. The shells collected at Prainha 
possess a pallial line that extends frontward 
from the posterior adductor scar to a roundish 
scar that is placed over the anterior adductor 
scar. This excludes Ensis ensis and Ensis siliqtln, 
both with too short a pallial line. Ensis directus, 
a northern Atlantic species originates from the 
American east coast and was introduced in 
Europe in 1978 (Poppe & Goto, 1993). The 
remaining extant species are Ensis n r c ~ l n t ~ ~ s  and 
Ensis niilior. Prainha species is Ensis 177inor, 
because the distance between the posterior 
adductor muscle scar and the bihrcation of the 
pallial line that forms the pallial sinus is about 

twice as long, a distinctive character of this 
species. 

Family Tellinidae 
* Tellinn incnrnntn Linnaeus, 1758 

Tclliizn incarnata Liuiaeus, 1758. DBUA-F 9, 61, 66, SO, 
89, 126, 131, 139. 

Family Semelidae 
Emilin cnstanen (Montagu, 1803) 

(Fig. 157) 
Ervilin pllsilla (Philippi, 1836). Prahiha (Mayer, 1864: 

15). 
Ervilin cnstnizea (Mocagu, 1803). Prainha (Zbyszewsky 

& Ferreira, 1962: 214). Prahfia (Garcia-Talavera, 
1990: 442). Callapez & Soares (2000: 315). DBUA-F 
2, 3, 9, 25,34, 37, 50, 53,55, 58, 60, 61, 66, 69, 70, 74, 
80, 87, 89, 91, 125, 126, 131, 134, 136, 137, 138, 139, 
140, 142, 144, 145. 
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FIGURES 5-157. Fossil molluscs from Santa Maria. 5, Hnliotis t~~berczllntn cocci~~en (DBUA- 
F 81; 1.1 cm long); 6-8, Fossnrlrs anzbiglrlls (DBUA-F 48/79-1); 9-12, Calliostomn sp. (DBUA- 
F 87/132-6); 13-14, Gibbllla delgndewis (DBUA-F 45/85-2); 15-16, Gibbllln nzngzis (DBUA-F 
91; 1.32x0.99 cm); 17-20, Jlljnbinus psezldogrnvinne (17: DBUA-F 2/117-1; 18-19: DBUA-F 
2/112-2; 20: DBUA-F 65); 21-24, Biffizrrn lntreillii (21: DBUA-F 44/81-3; 22: DBUA-F 2/113- 
2; 23-24: DBUA-F 87/132-1); 25-28, Epitoniilm sp. (DBUA-F 19/83-2); 29, Melarlznplze neri- 
foides (DBUA-F 88/117-1); 30, Liftorina striatn (DBUA-F 84/116-1; height = 0.73 cm); 31, 
Pntelln cnndei (DBUA-F/42-4); 32, Pntelln ulyssiponensis (DBUA-F/36-19; 3.56 cm long); 33- 
36, Skeneopsis plnnorbis (33: DBUA-F 2/141-2; 34, 36: DBUA-F 2/141-1; 35: DBUA-F 2/141- 
5); 37-40, Risson gilernei (37-39: DBUA-F 44/81-2; 40: DBUA-F 9/137-1); 41-43, Alvnnin 
angioyi (41-42: DBUA-F 87/132-5; 43: DBUA-F 87/133-3); 44, Alvnnin carzcellata (DBUA-F 
2/112-1); 45-48,52, Alvnnia nzedioliftoralis (45: DBUA-F 138/155-3; 46: DBUA-F 9/137-3; 47- 
48, 52: DBUA-F 44/82-1); 49-51, 53, 57, Alvnnin.pouchefi (49: DBUA-F 134/153-1; 50, 57: 
DBUA-F 44/81-1; 51: DBUA-F 55/103-3; 53: DBUA-F 134/153-3); 54-56, 58-61, Alunlzin 
sletlrsi (54: DBUA-F 87/132-4; 55: DBUA-F 55/103-4; 56: DBUA-F 55/103-2; 58: DBUA-F 
2/141-6; 59, 61 - DBUA-F 87/133-7; 60: DBUA-F 49/79-2); 62, 65-67, Alvaizin tarsodes 
(DBUA-F 45/84-3); 63,73, Cingzrla frifnsciatn (63: DBUA-F 138/155-4; 73: DBUA-F 138/155- 
2); 64, 68-72, 74, 77, Malzzonia ~lnifnscintn (64, 68-69, 74, 77: DBUA-F 44/79-3; 70: DBUA-F 
87/131-2; 71: DBUA-F 45/84-4; 72: DBUA-F 44/82-3); 75, Crisilln postrema (DBUA-F 134); 
76, Sefia sp .  (DBUA-F 2/1Feb-4); 78-79, 82-85, Caecllriz cf. arnzoriclrnz (78, 82-83: DBUA-F 
82/134-3; 79,84-85: DBUA-F 82/134-1); 80-81, Setia silbvaricosn (DBUA-F 87/132-3); 86-87, 
Eivin  plrlex (DBUA-F 61: 0.57 cm long); 88-93, Triphoridae n. id. (88: DBUA-F 126/83-3; 89: 
DBUA-F 142/154-3; 90-92: DBUA-F 142/154-2; 93: DBUA-F 134/152-5); 94,97, Ceriflziopsis 
sp. (DBUA-F 2/141-7); 95,102, Nnticnrius dillsuyni (DBUA-F 3; 1.05x1.01 cm); 96, Polyizices 
lactells (DBUA-F 131/36-15; 1.39x1.18 cm); 98-99, Blrrsa scrobiculntor (DBUA-F 42; 5.44x3.44 
cm); 100-101, 103, Morzrla nodzllosn (100: DBUA-F 3; 101, 103: coll. F. Garcia-Tala- 
Vera; 0.95x0.58 cm); 104-105, Strninonita luzenzastonra lmen~nstonm (104: DBUA-F 73/138-1; 105: 
DBUA-F 61; 1.59x1.17cm); 106, Plzaliun7 grnnlrlntuin (DBUA-F 88; height = 7.72 cm); 107, 
Ocinebrinn aciczrlntn (DBUA-F 22/80-1); 108, Charonin lainpns lnmpas (DBUA-F 94; height = 
13.47 cm); 109-110, Cornlliophila iizeyendorfii (DBUA-F 127; 1.45x0.98 cm); 111,115, Cn~lthnrlrs 
vnriegatlls (DBUA-F 42); 112-114, Gibbenrln sp. (112: DBUA-F 2/113-1; 113: DBUA-F 2/113- 
3; 114: DBUA-F 2/141-4); 116-118, Mitrn corizen (116: coll. F. Garcia-Talavera; 117: DBUA-F 
127,1.42x0.70 cm; 118: DBUA-F 2/111-1); 119-120, Arzachis avaroides (119: DBUA-F 55/131- 
1; 120: DBUA-F 74; height = 0.54 cm); 121-122, Mitrornorylza nzorensis (DBUA-F 44/82-6); 
123-125, Contrs cf. nzirllclzae (DBUA-F 89; 1.49x0.88 cm); 126-127, Conlls cf. roeclteli (DBUA-F 
127); 128, 131, Conlls cf. ernzirzetls (128: DBUA-F 27; 131: DBUA-F 127); 129-130, Cornls venli- 
lntirs (coll. F. Garcia-Talavera); 132, Haedroplellrn sp. (DBUA-F 142/ 154-1); 133-135, 138, 
Odostomin cf. llnide~ztafn (133: DBUA-F 2/141-3; 134-135, 138: DBUA-F 2/141-8); 136-137, 
Odostoinin bernnrdi (136: DBUA-F 134/152-4; 137: DBUA-F 45/85-3); 139-140, Vitreolilzn 
plzilippi (139: DBUA-F 134/152-1; 140: DBUA-F 134/152-2); 141, Cylichninn sp. (DBUA-F 
73/ 135-1; 0.36 cm long); 142, Retlrsn truizca tliln (DBUA-F 134/ 152-3); 143-145, Myoforceps 
nristaflrs (143: DBUA-F s/n; width = 0.53 cm; 144-145: DBUA-F s/n; 1.78 cm long); 146, 
Lima cf. linza (DBUA-F s/n; 1.18x0.86 cm); 147, Arcn tefragonn (DBUA-F 81; 1.39x0.78 cm); 
148-149, Cardifa calyclrlata (DBUA-F 80; 1.09x0.75 cm); 150-151,154-155, Lzlcinelln clivaricnta 
(150-151: DBUA-F 55/110-1; 154-155: DBUA-F 61); 152, Laei~icardil~nz crnsslinl (DBUA-F 
s/n; 5.49x4.86 cm); 153, Pnpillicardizrnz papillos~ui7z (DBUA-F 61; 0.82x0.90 cm); 156, Eizsis 
iizinor (DBUA-F 9; 9.78x1.92 cm); 157, Ervilin cnstnnen (DBUA-F 61). 
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